Dual facets of hyponatraemia and arginine vasopressin in patients with ACTH deficiency.
Hyponatraemia is often observed in patients with ACTH deficiency who are thought not to suffer from volume depletion. Their high plasma AVP levels relative to plasma osmolality are presumed to be maintained by non-osmotic mechanisms. We attempted to assess volume status from changes in selected clinical measurements related to body fluid balance in the course of i.v. fluid supplementation and following glucocorticoid (GC) replacement in ACTH-deficient patients, and to interpret plasma AVP levels in the context of the estimated volume status. This report consists of three parts. First, an ACTH-deficient patient with hyponatraemia and volume depletion who was followed through volume replacement to recovery after GC replacement is described (case report). Secondly, medical records of five ACTH-deficient patients with hypovolaemia and hyponatraemia were surveyed retrospectively to observe changes in serum levels of sodium, uric acid (UA) and haematocrit (Hct) following i.v. fluid supplementation of low sodium content (retrospective study). Thirdly, five ACTH-deficient patients with or without overt dehydration were studied with regard to body weight, blood pressure, serum sodium, total proteins, Hct and blood urea nitrogen before and after GC replacement (prospective study). Plasma AVP levels were measured after i.v. fluid supplementation without GC replacement in the patients of the retrospective study, and before and after GC replacement in the patients of the prospective study. The first patient became more hyponatraemic after i.v. fluid supplementation and recovered ultimately from hyponatraemia after GC replacement. In five patients studied retrospectively, the serum sodium levels fell progressively following i.v. fluid supplementation, concurrent with reduction in UA levels and Hct, which indicated the dilutional nature of the hyponatraemia. In the patients observed prospectively, the accumulation of fluid and sodium was indicated by a rise in body weight, blood pressure and serum sodium levels and a decline in Hct and total proteins after GC replacement. Plasma AVP levels rose similarly in patients with dilutional hyponatraemia and in patients with borderline hyponatraemia before GC replacement. Patients with untreated ACTH deficiency may have either of two kinds of hyponatraemia--i.e. borderline hyponatraemia associated with subclinical hypovolaemia, or dilutional hyponatraemia. Similarity of plasma AVP levels in two hyponatraemic states suggests their AVP secretion is regulated by non-osmotic, non-volume mechanisms, possibly released from GC suppression at low plasma osmolality.